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WMlSX)VI (la, lb) ICiSWC. mrtai^S£« 
Th5r, MigyX;H (la, lb) KRtt^ilfc«# 

mmn 201 (201a, 201b) ^m^ffis^*^ 
f smium k> nmmzmmfovmn 201 (201 
a . 201b) ti^mm-f-hmf&t u Buiayxn- 1 

(la, lb) CMS^iMilin 30 1 (30 1 
a, 3 0 1b) £>£>n±ffi$ixT< ZffifaRZ. ffifBM* 
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m-sizx mmm-f&sxjHzte^x. 
msmmmm, lyieyx^tf^ ^m^w^wm. 
mncDmwmizM&zte&ftm o nmmzmimwm 
m ufrhmszti h m&x-fo *> x , 
mimjm®x\ mtmfomi nomnzmi t>i\tiM 
fomftnfr^m&ztixfafezmfct&mm. mm 
im^z£^xmmfe*'t4zR&£xfmtxffl.m\: 

tm<,zmsi-&mtmm>&uh , *«*.fc*3gtHfco 

ms£yX)V-tf-T 4 k. 

bmp^s mmm^v^^mzmnLx . mmwn 
mnizwitsx^izmmzti&mfom&nk, zmt. m 
lay xivtf? -f i*]giH=3f *3 ix4 *^m<oismxh -> 
x . Miay xvutfx ^ rtic mria^^APS.viuia^, 

-f*cRftM □ taii-T ?>^*3i!§ffil^^fM-ri. k k £> fc, 

itrt ay x;ust?-f co^m k> nm^mmmiz , &£sn 

sfliifcc: t £#f*fc-t&if*if i fattoarawky x 
/K 

[ mem 3 ] ta ta y x;p*-t < nmvmmnmt , 

TiJHM^im^BW* £ a fcytfcfcSit* k k i>te, 15 

«t * m#i 2 latt^fflsKffky x/k 

[ mem 4 ] milB^aS8SP^^1uta?RfrPStij □ co*? 

mttitiis miay x;w^t < o^iigBfisc as 

U y?WffM3 tu 
j&3ixfe^ k *»«4:i-4lt«J!l3lE«co»Ktfky X 

ci*3}<ii5 ] «rsaa[*i«ajp<op , 3PS*itta2mm£i 

_htc?Bjft L fcfc V vc s fig 5jum OT^vS 
f5rittl 4 i k trim t -t h Itftg 1 ;&» S> 4 <9 

nfiHzimztifcz k tWRki-stttt'fliyx/i'. 

COOO 1 ] 

5*TWBHt$-* y XjUcRI L . HtBMtctt, y X;u*» 
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w±aiznxm&zBm-z>mfct:. yx/ua^Rtais 
: afc:j:-3T*nESBse«>«*"C*4TW»Us «tMW-*y 

[0002] 

i xm&. mm. msL. mm. mmiz&tthtim:$tt 
i y?m<h&n%mi:mmmx\ mm^fix\^h. 

S [0003] HfflW*fi!3ftgE«& . ffiB&'fk LTSrf El 9 

r2ryX;U2 0colirfrfcn±ffi-ri.kki>^> ci<oa±ybJM 
r #:ri<0^Jf^^LTs yX^2 0 rt^tffM3ix 
) fe»*aB8 1 6 tC2i A 3 ixtzmfi fir, J XlV-Kf J 1 
8co'Mm 1 4 fc»j«**uWH*i|HtP 1 2 *»feir*fc: 

i DitB-r h m mz x -> r s r & as-ft,M* r m fc^m 

I "t 4 *l*ffl-&2rS<Z>«»fcy X;U 2 0 36** 4 . 
5 [0004] 

[fKB**JSfifcUJ:ai:-r*i!IHH] L*»L«f#fc, _bie«£ 

s, yx;w2 o*»feyx;i^2 0iir^p±aj3ix 

S o^T ^*Ir6] k * 0 . Sj* *> MSSWfraioiiin teff v ^ 
ft}St^«* (v 0 ^v^v 2 ) tTVKiktc^4 (H 

Clk^4. 

[0005] *7t. yX/W2 OTIi, MftRStiiP 1 5cO 
iff ffifctiK flrflS -CS-Ti -5 ^Wttt^JfM3tLT 

yx;u2 o*»fen±{ij$ixi,M#:r«, yX;U2 0 

&-ft3^xTV><ffljj&k'5r-5T^4. Z<Dtz*b. JXiVI 
[0006] ^0*S», yX;P2 0<03fe*B*»fe^d 

i , d2 . omm utfh&m^z&^x 

» "C'cb itt, El 9 m&c0fm-ftftc07'y 7 iZTp-tX o 
fc . PMHPW^>+ AC JifegcoA § *J8E*4*"iraf 3 fLT 
L * o k v % d ^jt^'lfet L , ft **»o*»Jt«ft^* 

m [0007] ztinzint. MS i- 1 tei inm^fi^nj] 

PI 3cDP@SrT'#4^h3< L*Wttff$r4>V\ k 

v^a yx;nftw-±<^nnaw:Sr9jist>jb-j3t. *#wfc 

^ '?S(*WP1 SOrtOSwS; 0 . 3 — 0. 5mmg 



) 
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[0 0 08] :«J;5fc, «fWBtP 1 3«0rtP€6*>h 
$ ^ftWH-tfRffiSix*:/ X;Wtf>*£"Cli, BIS* 0 

a§ *jEJ3T»»aj-t * 4 - k s imtcom 

[00 09] — >fi¥, IJMMli/XA'fcWt. 

. ma^fiOJBBffrf fcW* i k ars & k v > 

* x y commm® n-f^ ^NwtisaaK: k<o# 

[ 0 0 1 0 ] * if, ^H^BWJi:. flBbTIBJi&fll 

arc, w&ftsHftt wi^m&tt yx;^ tmir & £ t 

[00 11] 

t, ft i f{± . y xvt^-r rtwtaixsiutaE* 

S:B±ai-r 6 k k i> fc> |3]y X;Wtf"-r -f rt^fc^A^tiA: 
^ffl-fS. Bp-fe, luKift®^*. ftHByXrt/jtfT 4 £ 

UJ P *» 3 *VC «Eft Sr»^T i> Jfc* * > BWEi*aGR 

limmwz&i-izm'&ztix . mmfczti* z. t 

S. HU^ S ISM^yX^O^ntStP^^ttUl^ti^ft 
58$RSIK4 , ^fWftWP^ fe^«hJtTaWKJ»* $ 

*u Ita^MoWMf^ »*«WP<0BSWJ:'5*»W^ 

Wfc&j&^ti*. r»g[j k«. ?*WJ7< 

$ if^-ic , Rtaj nfrb'j? Lmfifc.Tmii.isx'^m.cr>mm 

[0012] It*ll2t:ii, mta/X;USr s S'J#:T« 

six^-ocoam ( i ) . ( 2 ) tumw*. **wt* 

tts (1) yX;l^Sfc^#;£^A^&Mft#APk. 
SSM*SI A P *» *A$ fl-SB t "Wfrt 4 m) IB 

4 j t , ( 2 ) y X;M*rtBtS»ASiTJt**<WiJlll& 

fria yx;u#T 4 ft & 

OSSttTfcoT. HtffByX;W#r-r rtlBSKffirffiSWfc3*A 

pai/WK9wwuf p k aei"*-*»*5WWiw*»tfW" 



J^ts B^SJiartakttflLTs HflB^RRS+P^^fi 

im&t,zfofr-> x mi zfiz^mf^Mfc-f & r mw 

co y X;W#f -f k s f^y xVU^r -f fc# * 8 *l 6 at 

it^as®* 5 , tt hj s *i/as*o»a + -c* taws 
koizW's&t&zttfX'^h. 

[0013] Ii*3S3Tl±, Sll*3B2E«<0«SflS/X 

0 f 4 i -3 fc® t k i s y X;W#r -f 
P (£BKf»*«a P . 
ffll^ri*! K5tiW 0 i" h 5. o (£»«^- «. . <! <0*RTt4 , T 

SKfflttrt*i («*) ttm*i*i) tejfe«iD-r«s yx 
ivtf? < gMMftm. t «t«E*aiPojt«a«»hjafi* . » 

SE^t LT#ffl i k <t -> X , y X;w*:-r ^ 

[0014] lt*Il4T1±, W*T13|B»C0M^t.yX 
tzmVfZWi&Z itX teffiMMik L , SMWttt P j&» tt!±S 

[0015] If *i« 5T11 UTS* 
fcfl5«$*L/£?SfWltaj P<?5rt PS*lttS2 m mtLiCig 

JKt^. £c7)Wm. «E**lBP<0rtPS*^:* 
< Rtt-C* 4 OT, S IS 4 0 * m ±t 6 i k * S T § 5 « 

[0016] a±<r) x o ttmvm-thz. 1 1 i "a 

fcff ■& ttfft^ y X;W4 fB«*«jRT* y x 

[00 17] 

[^£onj|co^«] ace ^BacoiKii^te^JSfc 
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-?wc. mttmffi*&nL%:ti s t>ffl i Rt&<. hi (a) 

zmmkLxm-tmrnm. hikb) i± s mmmtsx 

tmmj&z^mmm. 03 mmmm^m^^ 
ftmLx*k-tm, H4 (a) nmmm^m&LUShx 
h %mwmmm<n%M&ft*fck lx *-tmmm . 
(b) (i. m^Qm^M±t^M,tz^mm, 05 

(A) liu Ial^fe<?iJcOrtg|51iJt2r*-tiii)T®ia. P30 

( B ) (i. Pl^iW^IlSP^^BTmill, 0613.. R] 
^feW^il.^ofm^J&^^^-rill. Ill 7 

[0018] 0 1 2r#BaLT , ^HejfcOifii^Sl 

truths. twMfcyx/n a a. ( 1 ) m^mia2 

0 1 a£ft3»:fifi.. SX>l->>>m%fl£ffif&-? &*Qco 
/XMf-(2aL (2)ff4a t;:5frrM#oi&£^ 
jlM-t2.M*«!iiP3 0 1 aSr^SP^fiL f£?&#;Ri 
tBP 3 0 1 a SrltftESH**!* P 2 0 1a fcHfctf «k 0 £ffir 
15/XA-tfTM 2 aft^*f#$ft&^#»E£§W3 a 

k , £>flfj&$*i-cfc d „ y x^^-r -f 2 a k«*«i& 

gP»3 SLl,ZX-oXm^tl^^^fS5 alt. JX)V\ 
d. ) k&^Tv^l,. 

[0019] /X/U#-t-< 2 ac05£slg|52 0 7 a(i, lu 
(TiSHBJ) izftffl y )M®.bZtiX^&. zco'MJi 

B2 0 7 aCO^Slg|5|*!ig2 0 7 1 a k mWSB&Btt 3 a 
C0^5lg|53 1 0 acO?l-lffiKioTffM£tU ^M^T 
yX;Kf*tl^ttTftl#f$iX^*.#:n±tag^5 OlaOT 
fltis ^fraS-S 5 acop^i 9 i>'b£ < t&ftStiT ^ 

[0020] Z\<ntXh, %<wmh5 a%m&\,x%tz.% 
#=T«, ^J^»*ttttiff-&5 o i a^mm-th^mxn 

mt%tihtbi>lzXfa3ZWiZ1xX, SXillamUlz 
[002 1 ] icO^jSmMThcortftiM^^ii. Mi* 

i«aiP3o i a^^¥fi^s.xmi*R^v±m^tih . £ 

COOtiH^tltzmWR^ vffiftPttUP3 0 1 a*»^L« 
<?5«8t«R s . 

[0022] i^SBSSaSR s fW*t!4 Si3 (c„ ±fB 

■s-ijfcjSF iti^iD. ustwsrrhtt. 

RmSrF^MOBSUfflS (CHUT 6 i 3 tc-f & . 
[0023] i<0JKuSFffitTti, h*)JW* 



UK < fr-oimizMf&ztii z-tizttz,. bp*>, 
m-&'<w&Rp<ofybmztTRA,xmt&Kfr. % 

[0024]iits SI*«ajP 3 0 1 ai&f&thW. 
#31B*Wsf3 a<0«W^aSfS3 1 0 aOJHffifcflEii. * 

<ot&2rffi*»L (Hi (b) #h?o jwssibofcis&oa 

[0025] OT. H2fc«»LT. *JWBtfll*»tt 

it^> X)vco^m^£mmmcr>mmz^\ ^x . kbjw* . 
Kyxn^-^-f 2b«o(*»aa»*t#»sii-c, /xy^ 

[0026] ZZX\ y XfrtfT* 4 2 b ii. JWB±. & 
to ( 1 ) — ( 5 ) 0«54W>»^»JSSitTV>4. W*>. 

( 1 ) |gyxvi/*T> 2bcoiff^gpt?gjS:$ix, ^-co?h 

«MHMcJi*5> 2 0 9 J^sRStl^iHttffl 2 0 6 k , 

(2) i«OSfflfSgS2 0 6«O3tSfc^S^> /X;^ 
^X^|6j^M^-fl> 5fe*ffl 0 ^IISP 207bt, ( 3 ) £ 

<o^sfgi$2 o 7 bosfc«teiiQ'*-*>*«wiiif n 201b 
l < 4 ) is^x 2 b <wmmft*m.-%fox% \ 

V%T, ^cOrtJlffi^li^v ; 2 0 3*%M$tl, »#lftW 
P2 0 lb«4a-r4«fri»AP2 0 2i:. ( 5 ) /X 

±flSP2 04k. 3&»fe»*StLTV^*. 
[ 0 0 2 7 ] «k mmmffiU2 0 6C048^> ? 2 0 9g|5^ 
te, ti^i>"g)56 0 1 A*P«JJWB5l:3UBRS*Ut?L6 0 2SrfI 

¥tfigP2 0 4 lis /XVI/ 1 b ^X^-f^cOffi^SP^T^ 
AT\ JflfflgPWfciaS LM>< LT, /X;K0ffliTSr^ 

[0 0 28] 03{i, ;<0VX;H b Srffl)^i-4g|JW* 
^•MLTtS LTV •>•!>„ ±IByXVHb« s ±iU;/X 
;1/tKt-' -f 2 b t N IS / X^^-r -fib comm^i 2 0 6t 
4l*$tLl>-f-y h6 (±3fi) ;X}VX*r< IbnU 

izm tL , ana-fkst «co?a* r oas« & 4 

^<OM#=aB&a5«3bk, IMIBW^y^fy (O'J 
y^) 7k. A^ffiffeSixTV^. 

[002 9] ZZX\ mmsmW3 b O^HHSfiKSr . 
03. H4lca6"?VvCBHJH-&. JMWISRWS 
bli. ^co ( l ) ~ ( 7 ) TMt«SitTv>*. HP*>. 

( 1 ) rt«CiKflcR0Mltt4b (05#bs) Srffii.4P] 
303k. (2)^cO«§P303 0±«tBB 
nmj&ZtiX . JR#R 6*MBt=ttUJ-t6a*«ajP 3 0 



! 



) 
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lbk, (3) ^g|53 0 3<DftSWF*S5#3 1 Ob 

b^sfgB|*iM2 0 7 1b (05#iO KISSES U f 
^3 0 2 k , ( 4 ) CLOU y^"S153 0 2T"H£;!x*:l*] 

fflWEWCfcor, ±2rteBHn-f* y y^«*»3 022 

k, (5)«B3 0 3OT*(=atat3 0 5 1*»JB»S 

§152 0 5 (H5#HB) (CIIHM-4JIHWB3 0 51:. 
(6) iwa»S3 0'5<!0T*fcffl*l*dfcCiKt , CR»t 

*g|53 04k, ( 7) iW?>y=3fyial^SP3 0 4<Oiet 
[0030] H4*#5W-4k. -tlS (3) X' 

mm t ft y 302 icu . j x>v 1 b avomki 

g£5b (f&Sk. EI 5 #83) fciljlStiT, ITCIW 

BRSixfeiea«taE»ja»3 0 2 la^msivtv* 

6. £<^I^ffM«3 0 2 lti, /^HbW* 
WX (H2#MS) a»6jR*MK£ (flrfPTSt) JB^TI*! 

[00 3 11 isssm^Bisms 0 2 ni, &fm®m& 
5a*.sE»«at3 0 2 1 Tffif&zti&m^mmz&^jh 

A/cmitti kkh WtiSLtt. t . ^ftWtn 2 0 1 b 

[0032] y >-^SE 3 0 2<r>^mmnzii\^x 

fis vS#:ilSSgBS3by&VX;^r^ 2 b figBFJrJgfi* 
teff* 3 *ufc k * ( H 5 fc^T^IBO k $ ) s J X)V 
#7*4 2 bC0^SISP2 0 7 b<D|*!il2 0 7 1 MCSfrSE-f 

[00 3 3] i^UKCi-st. «tt»|&5b£3lfcfT t 
T § ft^vffcTti, U V^gB 3 0 2 £S?> t , ^jSL&W& 

mm3 021 B^nctr^^attti fc 4MWto*rai 

3 0 2 1 £3I5SLTV>< CI k &SE&tfi«j&ffc; 

[0034] U y^»3 0 2anflMH£fci. « 
§P3 0 3 i 0 t»hPSOifcSi«ffl3 0 3 1 

£^fc4Wff»3 0 3 114. Z<?mmM&303 1 

ISy ^^tt««3 0 2 2 tflWtLTVa* . ico'J 
at«3 0 2 211 «p$^»£ffM«3 0 2 1 fciffiSLTfc 

fc*a«stT h i . Hfcnr*r<wiifwwtt □ 2 o 1 b ^ 

[0035]^« 5t^«SI5 3 0 3 1 <0*5fcHB«5#£ 
14. ?Rf*31»4 b kmmLX. ^ftRSr^tnittJi-S 
«fWiaiP3 0 1 b*«||P»*S*itV^*i:kt>fcs H 

S53 0 3 2*^^§<xTV^S. 



[0036] iOflMS^SRS 3 0 3 2 1* , Z\ 0f8M£n 
353 0 3 2 kB^rrtfcflW^* <fc SfcJftitfJiVO** 

( yx'Mf -f 2 b ) £11351*1112 0 7 1 b k k t 
IZ . U ^"$$35 3 0 2 2 & LT § fcWa»l»T h 

"tfW&t*. m. 0 3 2<Dft£kftJK<4. ± 

tat^*M^3|g|53 lOa(llfl) 0«8J£klSi 

[0037] ££T!\ £ifcWC*> hJX)Vlb<7) 

-f 2 brt«fc+aE««*7BJ«l/0**|*lJSM2 0 SOT 

z nm*i?m 205 tc^*ass^« 3 b ot^jh^^ 
«siifctt*^is 305 am&t& ztiizx 

sKf 4 2 b fc#LT?8*«S«* 3 b{i:Jf*$tLTV^ 
3>. 

[0038] icOlS. «ft3i»aJ*f 3 bWA'.yafygl 

gi53 0 4 KSJtsiifc y yiw.w*?' 3 ? ynt, jxa> 
if,*? a 2b<oT^mizm^^^ti^^^^yu 

tm2 0 8 fcJR* s i«ffi««0»flsT^HWt=Seh. 

[0039] ft.. H5 t^-T 3 0 7 14, vffiftSS^ 
«3bt=. »-X10 (H8#Si) ^'3»S$^* 
-^jUSSSWI 1 (I8#i) cOH^L^rV^f^-^M^ 
^'ffAStLl)fc^7LT"S>oT, dc7)?L3 0 7 OrtJUk: 

^-^.j»sa5«i i com* i/mm^-t h m.^ : J 3 

0 9#^J££*VCV>2>„ 

[0040] dClT-\ yX;^f -f 2 bcOI*lMIIi2 0 8 
k ffitmffi&tf 3 b co^gP 3 0 5 cotmM 3 0 8 k , T 

Tj^^lifi-T S fetf><7)^.-{*:31K 5 b k >3r ?> . 
[004 1] BP*?, ^,*T(4, £ c0»*il» 5 b 2rji-5 
T, ltJSr^m*»V\ ±|£LJtiiS3tSOeK«»3 0 2 1 

(04#es) at/u y^*»gi5 3 o 2 2*m.m~t 

9^sm^tit. ZLX, «*TJ±. ^*nftl*P2 0 
1 b^BStf J: d tsa^iut (^cS^SPS 031<0)i 
#:n»ffiP 3 0 1 b^Mfl*^ 'J y^KWP LX^i 
m*«*fP 2 0 1b SrjIiS-ti>IS^. M^ltM'fk^tl^ 

[0042] KIT. H6S:#BgLT, ;X;Hb» 
p±tti $ iiJt i«* R&tf WilStSKT h <?)t!iJ»(c:ov ^T , P 
a-tS. JBHWMMW3brt(BW5«#a»4bt 
3131LT*fc«*Rtt. SBWMJP3 0 1 b*»feyX;w 
tlrtrtRtajSix*. £OttHJ*iifcJS*lHi. SIM** 
<0ttKT**«aB»fcJ:-5T. »*M»tiJP3 0 1 b*- 

[0043] ?s{*«tHP3 o i bWMcy 

(cHP-r-&^(*RSS i tP2 0 1 b*^n±tii3^-C->«3i^ 
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jjaasasR s wktcma ( wan*** t ) f 

[0 044] EPfes :5feif 9 RJtttfcRtai 3 itfcflBWtS 
aB8l»«kDt>s §^>tffiI«fi'K aBMbfcVmOtllgK 

[0045]i-5t, iS*Rii. ^FfMH^BVvC. 

an. Bi6fc^-Di (ajtVi) , d 2 (®a 

v 2 ) iftjSfc:t5ttS-tii'€*.<0<SaSH8 0 1, 8 0 2 Jo 
3&*njftg BP*>, yx';Hb frt>v&$m 8 * t'COBE 
•S>. 

[ 0 0 4 6 ] El 6 ORti£ffl8^$fc7*LftfS«:5:ftE&# 
^7 7«i o tc. ^fPJJfcttfcWIMkyX/W 1 Tit. 
M8ER P ^'^gPKStJiB-rSWS® 8 0 3 s &fl£« 
/Jn^PP £2. CI k ( t^*Sffi?r^-rEl 9 «9&g# 

[00471 1711 SafcMf Jb^ffltt-fbyXyW 1 b £ 

Sr^LTiS 1 / A,a300cc/min, A 2 }£2 0 0 
c c/m in. A 3 (ilO0c c/m in. A 4 ii5 0c 
c/m i n, A 6 Si 3 0 c c/m i n <r>^<r>Wk\Z^ 
-m*f*5Lfc?M Vi^Tl^. fffBKSt?^ >- 
i±„ /X/W£3*A3;hjfc$W* (Air) COPMtJEfc (k 
g/cra ! ) glJ<7)M«jaa (Nl/min) Sr^LT^ 

[0048] 07 &~^cf /5 7^*1" J: 0 # * 
<7)8K45 0 c c/m in, 3 0c c/m i nc7)**^tfc 
wrti, Ai rRSME^5kg/cm 2 <7)^K\ 5 0 
%K^#5 J t/mEn r k 3 5:i>. */*Hblt A 

i r ussier 1 *<oa» & wsf$-*> i k £ ->r . Ftth 

<0&gOTfiH!MkSM* R m Srft I. i k tfiV S 4 fcft . ffJtt 
L^^kv^#tt£fl;cT^4. *59»T«fflL 
Jfc./X/Vl b<7)Mf^iiJP<0l*lPfgWfi<*> 2 , 0mm. 
*W4siftl*PcOP@Ji. *3. OmmTfci. 
[ 0 0 4 9 3 J2TF» H8 ar#HlLT , fi&'&ffc/XVU 1 b 

m.i^TcoHx^tL^. JX)\> 1 b &cjJt 0 atf^O^Jffe 

[00 50] X 1 0*»&;fc— XjUSSffft 

1 1 £ tf- l t y xiv\ b teas »m 4 ti 4 tR&fttt* <?m. 
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(54) ATOMIZING NOZZLE 



PROBLEM TO BE SOLVED: To provide an atomizing nozzle with excellent 
atomization characteristics and an extremely simple structure. 
SOLUTION: In a nozzle 1 (1a or 1b) for atomization which jets outward gas 
T introduced into the nozzle as a high speed gas flow Th and atomizes a 
liquid R discharged from the nozzle 1 (1a or 1b) by mixing outside, the high 
speed gas flow Th is jetted from a gas jetting hole 201 (201a or 201b) into a 
tapering-off conical shape being brought to a focus F at a front position of 
the gas jetting hole 201 (201a or 201b) provided on the nozzle 1 (1a or 1b) 
and the liquid R discharged from a liquid jetting hole 301 (301a or 301b) 
formed on the nozzle 1 (1a or 1b) is instantaneously smashed and atomized 
to range over the center of the liquid column in the focus position F region 
by the high speed gas flow Th. 
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JPO and INPIT are not responsible for any 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By injecting the gas introduced into the interior of this nozzle body as a high-speed flow, while carrying out the 
regurgitation of the liquid introduced into the interior of a nozzle body In the nozzle which atomizes said liquid by external mixing 
said high-speed flow It is the configuration injected from said gas injection tip in the shape of [ which connects a focus to the 
front location of a gas injection tip established in said nozzle body ] a tapering cone. In said focal field The atomization nozzle 
characterized by grinding and atomizing the liquid which blows off from the liquid exhaust nozzle prepared inside said gas 
injection tip, and forms a liquid column until it reaches by said high-speed flow centering on said liquid column. 
[Claim 2] The gas inlet where said nozzle introduces a gas into the interior of a nozzle, and said gas injection tip which injects 
outside the gas introduced from this gas inlet, Said nozzle body of a preparation ****** configuration, and liquid path tubing 
which forms the passage way of the liquid introduced into the interior of a nozzle, The liquid exhaust nozzle arranged so that 
opening may be carried out to the point of this liquid path tubing and said gas injection tip may be attended, While being the 
core's member inserted in the interior of a preparation and said nozzle body and forming said gas inlet and said gas injection tip, 
and a gas path field open for free passage in said nozzle body inside The atomization nozzle according to claim 1 characterized 
by having collaborated with this acumination part wall in the inside field of the tapering acumination part of said nozzle body, and 
having the liquid path member which forms the high-speed flow injected toward said focus from said gas injection tip. 
[Claim 3] The peripheral wall of the point of said liquid exhaust nozzle which attends said gas injection tip while said acumination 
part wall of said nozzle body is formed so that it may taper off in the direction of the downstream is a atomization nozzle 
according to claim 2 characterized by being formed so that it may taper off in the direction of the downstream. 
[Claim 4] Said liquid exhaust nozzle of said liquid path member a little in a lower part location The ring section which contacts 
the acumination part wall of said nozzle body is formed. In this ring section The high-speed flow formation slot for forming the 
high-speed flow which is made to pass the air which has advanced said gas path field, carries out rectification improvement in 
the speed, and is breathed out from said gas injection tip It is the atomization nozzle according to claim 3 characterized by being 
the configuration by which two or more formation was carried out at hoop direction regular intervals, and forming said high-speed 
flow formation slot in a radial from a nozzle core. 

[Claim 5] The atomization nozzle characterized by what was indicated by either of claims 1-4 characterized by the ability to form 
a liquid particle with a particle size of 5 micrometers or less when the inner aperture of said liquid exhaust nozzle is formed in the 
diameter of 2mm or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the nozzle which atomizes a liquid by the external mixing method, further, this invention is crushed 
to the core of said liquid column by the tapering conic high-speed flow which is breathed out from a nozzle in the liquid which is 
breathed out by the detail from a nozzle and forms a liquid column, and connects a focus to a nozzle front location, and relates 
to the nozzle to atomize. 
[0002] 

[Description of the Prior Art] The atomization nozzles which atomize and carry out the spraying regurgitation of the liquid are 
various industrial fields, such as a humidification activity of paint, granulation, combustion, cover coat blasting in a ceramic 
industry, paper manufacture, and a fiber production process, and thin film precision coating, and are used. 

[0003] It explains with reference to drawing 9 which simplifies and shows the typical conventional technique. While carrying out 
the regurgitation of the liquid r ahead [ of a nozzle 20 ] from the liquid delivery 13 of the liquid path tubing 19 arranged to the 
central field of the nozzle body 18 interior To the periphery field of this discharged liquid object r1 by the configuration which 
carries out the regurgitation of the air current t introduced into the gas path 16 formed in the nozzle 20 interior ahead from the 
gas injection tip 12 formed in the acumination part 14 of a nozzle body 18 There is a atomization nozzle 20 of the external mixing 
method which changes Liquid r into the atomization liquid rm. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, the initial velocity vO of 
the air current immediately after breathing out ahead [ nozzle 20 ] from a nozzle 20 serves as a distributed inclination as it goes 
ahead (downstream), and it will also decrease the wind speed rapidly with the increment in the air-current cross section (refer to 
the graph which shows wind-speed change of drawing 9 simply). (vO ->v1 ->v2) For this reason, the force which crushes the 
liquid of the regurgitation air current th will become weaker quickly, and will go. 

[0005] Moreover, with the nozzle 20, since the configuration of the gas exhaust nozzle 15 is formed in the shape of a straight line 
as a sign 15 shows, the liquid r breathed out from a nozzle 20 has the composition of being atomized gradually, in the liquid r of 
the nozzle 20 front, and the boundary layer L of an air current th. For this reason, ahead of a nozzle 20, the liquid column (liquid 
part which is not atomized) r1 of predetermined length will be left. 

[0006] Consequently, when the spraying side 17 is located in the location shown with signs d1 and d2 from the tip of a nozzle 20, 
it sets. Even if it is the case where considerable-amount spraying of the liquids r2 and r4 inadequate for a part for the core of 
the sprayed atomization liquids r3 and r5 in atomization by existence of a liquid column r1 will be carried out, and the spraying 
side 17 is in predetermined distance As shown in the graph of the particle size distribution on the left-hand side of drawing 9 , 
the fault that a liquid with a big particle size will be sprayed in the center of a spraying field occurred, and the technical technical 
problem that a precision and advanced atomization could not be attained occurred. 

[0007] In addition, in order to avoid the effect by the liquid column r1 as much as possible and to attain desired liquid 
atomization, it learned, if aperture of the liquid exhaust nozzle 13 was not made as small as possible, and there was also an 
unescapable limit on a ****** nozzle design. In order to atomize water in mean particle diameter of about 5 micrometers, 
specifically, inner aperture w of the fluid injection opening 13 had to be set to about 0.3-0.5mm. 

[0008] Thus, in the case where it is the nozzle as which the design which makes small inner aperture of the fluid injection 
opening 13 was adopted, there were many limits a lifting and on an activity since a bigger pressure needs to become empty and 
spout with a bigger liquid than that of viscosity about blinding, and it was inconvenient. 

[0009] on the other hand, the advanced engine performance in which the ultrafine particle of a desired particle size can be 
obtained to a precision and homogeneity requires of a atomization nozzle in recent years — having — especially — recent years 
— growth — in fields, such as thin film precision coating of a remarkable magnetic disk, and a semi-conductor manufacture, the 
precision prescribe is still higher. 

[0010] Then, the purpose of this invention is very simple structure, and is to offer the atomization nozzle excellent in 

characteristics of atomization. 

[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while carrying out the regurgitation of the liquid 
introduced into the interior of a nozzle body, by claim 1, the following means are adopted in the nozzle which atomizes said liquid 
by external mixing by injecting the gas introduced into the interior of this nozzle body as a high-speed flow. As a configuration 
injected from said gas injection tip in the shape of [ which connects a focus to the front location of a gas injection tip in which 
said high-speed flow was prepared by said nozzle body ] a tapering cone, namely, in said focal field With this means to grind and 
to atomize the liquid which blows off from the liquid exhaust nozzle prepared inside said gas injection tip. and forms a liquid 
column until it reaches the core of said liquid column by said high-speed flow Since the high-speed flow by which the injection 
regurgitation is carried out from the gas injection tip of a atomization nozzle is constituted so that it may be injected in the 
shape of [ which connects a focus to the location close to this gas injection tip ] a tapering cone, the crushing force of an air 
current concentrates in said focal field, and a liquid will be momentarily crushed by homogeneity and will be super-atomized. That 
is, since it considers as the condition that the high-speed flow which blows off from the gas injection tip of a atomization nozzle 
is the focal field formed in the downstream which is a little separated from a gas injection tip, and a "contracted vein" is 
compulsorily carried out more and the cross section of a high-speed flow is made smaller than the area of a gas injection tip, the 
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rate of flow serves as max in this focal location, and the strong crushing force is acquired. In addition, a fluid serves as a jet from 
the small hole opened in the wall of an orifice or a container, and when carrying out the regurgitation of the "contracted vein", it 
means the phenomenon in which the cross section of a jet becomes smaller than the area of a discharge part in the down- 
stream location which separated a few from the delivery. 

[0012] At claim 2, said nozzle consists of two members (1) formed with another object, and (2). The gas inlet which specifically 
introduces a gas into the interior of (1) nozzle, and said gas injection tip which injects outside the gas introduced from this gas 
inlet, The above "a nozzle body" of a preparation ****** configuration, and liquid path tubing which forms the passage way of 
the liquid introduced into the interior of (2) nozzles, The liquid exhaust nozzle arranged so that opening may be carried out to the 
point of this liquid path tubing and said gas injection tip may be attended, While being the core's member inserted in the interior 
of a preparation and said nozzle body and forming said gas inlet and said gas injection tip, and a gas path field open for free 
passage in said nozzle body inside It is the "liquid path member" which forms the high-speed flow which collaborates with this 
acumination part wall in the inside field of the tapering acumination part of said nozzle body, and is injected toward said focus 
from said gas injection tip. With this means, also by the simple configuration which consists of the core's liquid path member and 
two members of** in which a atomization nozzle is inserted by a nozzle body and this nozzle body in the air, the tapering conic 
high-speed flow which connects a focus to the front location of a gas injection tip can form so that the liquid column core of the 
breathed-out liquid may be reached. 

[0013] In claim 3, in a atomization nozzle according to claim 2, the point peripheral wall of the liquid exhaust nozzle which faces 
the acumination part wall of a nozzle body the gas injection tip of a nozzle body while being formed so that it may taper off in the 
direction of the downstream is formed so that it may taper off in the direction of the downstream. With this means, by making the 
nozzle body acumination part wall and the point peripheral wall of a liquid exhaust nozzle which taper off in the direction of the 
downstream (gas (liquid) discharge direction) act as a straightening vane, the gas which goes straight on the gas path field 
according to claim 2 formed in the interior of a nozzle body is changed into the tapering conic air current which connects a focus 
to the front location of a gas injection tip, and carries out the injection regurgitation from a gas injection tip. 
[0014] In claim 4, two or more high-speed flow formation slots for forming the high-speed flow which forms the ring section of 
the liquid exhaust nozzle of a liquid path member which contacts the acumination part wall of a nozzle body a little at a lower 
part location part, is made to pass the gas which has advanced the gas path field in this ring section, and carries out rectification 
improvement in the speed and which carries out the regurgitation from a gas injection tip are formed from a nozzle core in a 
atomization nozzle according to claim 3 at a radial at hoop direction regular intervals. With this means, the high-speed flow 
formation slot formed in the arrangement ring section in contact with the acumination part wall of a nozzle body demonstrates 
the operation which rectifies in the direction of the front while it drives into a narrow path the air current which has advanced 
the gas path field and accelerates an air current, so that a plug may be carried out ahead [ of a gas path field ]. 
[0015] In claim 5, when the inner aperture of the liquid exhaust nozzle indicated by either of claims 1-4 is formed in the diameter 
of 2mm or more, a liquid particle with a particle size of 5 micrometers or less can be formed. With this means, since the inner 
aperture of a liquid exhaust nozzle can be designed greatly, even if it is a liquid with large viscosity, it not only can prevent 
blinding, but it becomes possible to carry out the regurgitation with low voltage. 

[0016] Though this invention is a simple configuration by adopting the above means, the atomization nozzle excellent in 
characteristics of atomization can be offered. That is, since the atomization nozzle concerning this invention is a simple 
configuration, it has the meaning on the technique in which a more precise liquid atomization technique can be offered now which 
is easy to carry out adjustable [ of the size of a nozzle ], and is useful to various industrial fields in respect of the increase in 
efficiency and automation of a production process, improvement in a product, etc. since atomization adjustment is also easy. 
[0017] 

[Embodiment of the Invention] Next, the suitable operation gestalt of this invention is explained, referring to an accompanying 
drawing. Drawing 1 (A) the sectional view and this drawing (B) which simplify and express the important section of the suitable 
operation gestalt of the atomization nozzle concerning this invention The expanded sectional view of the acumination part of this 
atomization nozzle and drawing 2 The perspective view and drawing 3 which show the appearance configuration of the example of 
this nozzle Drawing and drawing 4 (A) which disassemble and show the component part of this example The perspective view 
expanding and showing a part for the point of the liquid path member which is the component part of this example, and (B) The 
top view and drawing 5 (A) which looked at a part for this point from right above Drawing of longitudinal section and this drawing 
(B) showing the internal configuration of this example Drawing and d rawin g 7 to which the expanded sectional view of the 
acumination part of this example and drawing 6 express simply the atomization-of-liquid condition by this example drawing 
simplifying and showing an operation gestalt in case drawing which expressed with the graph the result of having used the 
atomization nozzle which is an example and having measured 50% particle size according to liquid flow rate, and drawi ng 8 send 
each of Liquid R and Gas T into nozzle 1b — it comes out. 

[0018] First, with reference to drawing 1 , the important section configuration of atomization nozzle 1a which is the suitable 
operation gestalt of this invention is simplified and explained. Nozzle body 2a of the hollow which atomization nozzle 1a equips a 
point with (1) gas injection-tip 201a, and constitutes the nozzle outer case section, (2) Liquid path member 3a inserted in the 
interior of said nozzle body 2a so that a point may be equipped with liquid exhaust nozzle 301a which is open for free passage to 
the liquid path shown in sign 4a and said gas injection-tip 201a may be faced this liquid exhaust nozzle 301a, since — the path (it 
is called a "gas path" below.) Of Gas T where building envelope 5a which is constituted and is formed of nozzle body 2a and 
liquid path member 3a is introduced into nozzle 1a It has become. 

[0019] Acumination part 207of nozzle body 2a a tapers off in the direction of the front (downstream), and is made into the 
configuration. It is formed of the skin of acumination part 310a of acumination part wall 2071 of this acumination part 207a a, and 
liquid path member 3a, and the aperture of gas discharge passage 501a which inclined towards the center of a slanting front 
nozzle is designed smaller than the aperture of gas path 5a. 

[0020] For this reason, it turns the gas T which has gone gas path 5a straight on while being accelerated in the process in which 
narrow gas discharge passage 501a is passed, and it forms the high-speed flow Th which tapers off ahead [ nozzle 1a ] and is 
breathed out by the cone configuration. 

[0021] From the inside field of this high-speed flow Th, Liquid R is breathed out by the predetermined flow rate from liquid 
exhaust nozzle 301a. This breathed-out liquid R is the location of the downstream which separated a few from liquid exhaust 
nozzle 301a, and forms the vena contracta Rs of cross-section min with a property peculiar to a fluid. 

[0022] The above-mentioned high-speed flow Th forms the focus F which constitutes the cross-section minimum and wind- 
speed greatest vena contracta so that it may lap with this vena-contracta Rs field. A high-speed flow Th crushes Liquid R 
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momentarily in this focal F location, and enables it to spray the atomization liquid Rm on the desired spraying side 8 by this. 
[0023] In this focal F location, since the wind speed of a high-speed flow Th serves as max, in the boundary layer of Liquid R and 
a high-speed flow Th, the liquid crushing force serves as the maximum and the super-atomization of Liquid R will be attained 
efficiently and certainly. That is, since a high-speed flow Th reaches even the core of the liquid column Rp which the liquid R 
breathed out from nozzle 1a forms and is crushed, it can stop the liquid R which is not crushed to the minimum. 
[0024] Here, as for whenever [ tilt-angle / of inclination acumination part 31 Oof liquid path member 3a which forms liquid exhaust 
nozzle 301a a ], it is desirable to design so that the include angle alpha when the front production L (refer to dxawmgj_ (B)) 
crosses may become 60 degrees - 90 degrees. This is because the atomization effectiveness that whenever [ spray angle / of a 
high-speed flow Th ] asks also for obtuse angle past ** and acute-angle past ** is hard to be acquired. 

[0025] Hereafter, with reference to drawing 2 , the configuration of the concrete example of the atomization nozzle concerning 
this invention is explained, first, liquid path member 3b which the appearance of nozzle 1b which is this example is inserted [ b ] 
in a part for the centrum of nozzle body 2b of the hollow which constitutes the cylindrical shape-like nozzle outer case section, 
and this nozzle body 2b, and is exposing the nut section 306 in the nozzle body 2b lower limit section — since — it is 
constituted. 

[0026] Here, nozzle body 2b consists of parts of an exterior and following (1) - (5). It is formed in the front end section of (1) this 
nozzle body 2b. Male screw 209 into the periphery part Namely, the formed thin cylinder part 206, (2) Tapering acumination part 
207b which was formed at the tip of this thin cylinder part 206 and which inclines in the direction of nozzle core X, (3) Gas 
injection-tip 201b which carries out opening at the tip of this acumination part 207b, (4) — the gas inlet 202 which ********** \ s 
formed perpendicularly, and a female screw 203 is formed in the inner skin, and opens the periphery part of this body 2b for free 
passage to gas injection-tip 201b, and the concave flat part 204 of the pair by which opposite formation was carried out at the 
periphery part of (5) nozzle-body 2b — since — it is constituted. 

[0027] In addition, the hexagon nut 6 with which the male screw section 601 is equipped with the hole 602 formed in the inner 
circumference section is screwed on the male screw 209 section of said thin cylinder part 206. moreover, the above-mentioned 
concave flat part 204 — nozzle 1b — grasping members, such as a spanner, — inserting — an edge strip — fixing — easy — 
carrying out — easy-izing the assembly of a nozzle **** — etc. — it is the prepared part in order to carry out. 
[0028] Drawing 3 decomposes and shows the member which constitutes this nozzle 1b. liquid path member 3b of the core who 
the above-mentioned nozzle 1b is inserted in nozzle body 2b mentioned above, the nut 6 (****) screwed on the thin cylinder part 
206 of this nozzle body 1b, and the interior of nozzle body 1b, and forms the path of the liquid R for atomization, and the packing 
7 for gas sealing (O ring) — since — it is constituted. 

[0029] Here, the appearance configuration of liquid path member 3b is explained based on drawing 3 and drawing 4 . First, liquid 
path member 3b consists of following (1) - (7). Namely, the tube part 303 of the shape of a cylinder which equips (1) inside with 
path 4b (refer to drawing 5 ) of Liquid R, (2) Liquid exhaust nozzle 301b which opening formation is carried out at the upper limit 
of this tube part 303, and carries out the regurgitation of the liquid R outside, (3) — point ** of a tube part 303 — with the ring 
section 302 which protrudes on a hoop direction in the shape of a ring, and contacts lower part partial 310b a little at 
acumination part wall 2071b (refer to drawing 5 ) of said nozzle body 2b (4) The ring-like slot 3022 which is the inside field 
surrounded in this ring section 302, and carries out opening to the upper part, (5) The screwing section 305 screwed on the 
female screw section 205 (refer to drawing 5 ) which the male screw 3051 was attached under the tube part 303, and was formed 
in the lower part inner circumference section of nozzle body 2b. (6) — the packing applied part 304 which it is protruded and 
prepared in a hoop direction under this screwing section 305, and is equipped with the O ring-like packing 7, and (7) — the 
spanner grasping section 306 which this packing applied part 304 is formed further caudad, and serves as a spanner grasping part 
at the time of an assembly — since — it is constituted. 

[0030] Here, if drawing 4 is referred to, gas path 5b inside nozzle 1b (refer to the after-mentioned and drawing 5 ) is open for 
free passage, and two or more formation of the high-speed flow formation slot 3021 by which penetration formation was carried 
out up and down is carried out at the ring section 302 indicated above (3). This high-speed flow formation slot 3021 is formed 
[ X ] in the hoop direction (Sign P shows) at equal intervals from the nozzle 1b core at the radial (refer to drawing 2 ). 
[0031] The high-speed flow formation slot 3021 was accelerated while driving the gas T which is introduced to the gas path field 
308 and advances ahead into the narrow path which consists of these high-speed flow formation slots 3021 and rectifying, and 
the role of forming the high-speed flow Th (referring to drawing 6 ) breathed out from gas injection-tip 201b is played effectively. 

[0032] Next, in the appearance configuration of the ring section 302, when liquid path member 3b is inserted in an interior of 
nozzle body 2b predetermined location (at the time of the condition which shows in drawi ng 5 ), it has the tapering inclined plane 
3023 which opposes wall 2071 of acumination part 207b of nozzle body 2b b. 

[0033] When the gas T which has advanced gas path 5b results in the ring section 302, in addition to high-speed flow formation 
slot 3021, from the clearance which can progress ahead being blockaded, it will pass through the narrow high-speed flow 
formation slot 3021 inevitably, and will be rectified and accelerated by this configuration. 

[0034] Moreover, the tip tube part 3031 of small aperture protrudes on the inside field of the ring section 302 rather than the 
tube part 303. This tip tube part 3031 forms the above-mentioned ringHike slot 3022 with the ring section inner circle wall 3024 
which encloses the perimeter of this tip tube part 3031. This ring-like slot 3022 acts as a field for rectification which sends 
further into front gas injection-tip 201b the high-speed flow Th which has passed through the high-speed flow formation slot 
3021. 

[0035] Moreover, it is open for free passage with liquid path 4b, and while opening formation of the liquid exhaust nozzle 301b 
which carries out the regurgitation of the liquid R outside is carried out, the inclination acumination part 3032 which tapers off in 
the direction of the front is formed in the latest section outer case part of this at the latest part of the tip tube part 3031. 
[0036] This inclination acumination part 3032 acts as a straightening vane for making the high-speed flow Th which has passed 
through the ring-like slot 3022 with acumination part wall 2071b in which it is formed so that it may incline in this inclination 
acumination part 3032 and this direction (nozzle body 2b) breathe out ahead in the shape of a tapering cone. In addition, since it 
is the same as that of whenever [ tilt-angle / of the above-mentioned inclination acumination part 310a (refer to drawing 1 ) ], 
whenever [tilt-angle / of the inclination acumination part 3032 ] omits explanation. 

[0037] Hereafter, here explains the internal structure of nozzle 1b which is an example based on drawing 5 . The female screw 
section 205 is formed in the lower part inner circumference section field of the inner circle wall 208 which forms the hollow field 
in the interior of nozzle body 2b. When the male screw section 305 formed in this female screw section 205 at the lower part 
periphery of liquid path member 3b screws, liquid path member 3b is inserted to nozzle body 2b. 
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[0038] Under the present circumstances, the ring-like packing 7 with which the packing applied part 304 of liquid path member 3b 
was equipped has prevented that fit in the packing stowage 208 formed in the hoop direction at the lower limit inner 
circumference of nozzle body 2b, and the gas T of a high-pressure condition leaks outside. 

[0039] In addition, the sign 307 shown in drawing 5 is a hole to insert the male screw part which the hose connection member 11 
(refer to drawing 8 ) by which the liquid hose 10 (refer to drawjng 8 ) was connected with liquid path member 3b does not 
illustrate, and the female screw 309 which the male screw section of the hose connection member 11 screws is formed in the 
inner circumference of this hole 307. 

[0040] here, the inner circle wall 208 of nozzle body 2b, the peripheral wall 308 of the tube part 305 of liquid path member 3b, 
and the field come out of and surrounded are set to gas path 5b for the gas T introduced from the gas installation hole 202 to 
pass. 

[0041] That is, Gas T passes along this gas path 5b, and in case it passes through the above-mentioned high-speed flow 
formation slot 3021 (refer to drawing 4 ) and the above-mentioned ring-like slot 3022 toward the front, rectification improvement 
in the speed of it is carried out. And Gas T is breathed out as a high-speed flow Th which tapers off while being further 
accelerated to it, in case gas injection-tip 201b which is carrying out opening to the shape of a ring is passed to the liquid 
exhaust nozzle 301b outside field (tip tube part 3031) arranged so that gas injection-tip 201b may be attended, and makes conic 
**. 

[0042] Hereafter, with reference to dra wing 6 , the moving state of the liquid R breathed out by the nozzle 1b exterior and a 
high-speed flow Th is explained in full detail. First, the liquid R which has passed liquid path 4b inside liquid path member 3b is 
breathed out ahead [ nozzle ] from liquid exhaust nozzle 301b. This breathed-out liquid R forms the contracted-vein field Rs of 
cross-section min in the downstream according to the contracted-vein phenomenon which is a property peculiar to a fluid a little 
from liquid exhaust nozzle 301b. 

[0043] In the shape of [ surrounding the liquid R breathed out ] a tapering cone, the high-speed flow Th breathed out by the 
liquid exhaust nozzle 301b outside on the other hand from gas injection-tip 201b which carries out opening to the shape of a ring 
is breathed out so that Focus (part used as cross-section min) F may be connected with the above-mentioned vena-contracta 
Rs location. 

[0044] namely, the vena contracta automatically produced with the property of a fluid when the high-speed flow Th breathed out 
in the shape of a tapering cone is breathed out at initial velocity V0 ahead [ straight ] from nozzle 1b — further — cross-section 
min and the rate-of-flow max — the vena contracta (focal F region) of Vm will be formed compulsorily. For this reason, in this 
focal F region, the liquid crushing force by the high-speed flow Th serves as the maximum. 

[0045] Therefore, Liquid R is momentarily crushed to a liquid column Rp core in a focal F region, and since it is super-atomized, 
by the downstream, a liquid column hardly remains from a focal F region. For example, even if each in D1 (wind speed V1) and D2 
(wind speed V2) point which are shown in drawing 6 sets spraying side 801 ,802, spraying of the respectively good atomization 
liquids Rm1 and Rm2 is attained. That is, good spraying can be performed even when the distance from nozzle 1b to the spraying 
side 8 is small. 

[0046] Like the simple particle-size-distribution graph shown in about eight spraying side of drawing 6 , particle size can be held 
down to min with the atomization nozzle 1 concerning this invention also in respect of [ 803 ] spraying corresponding to a liquid 
column Rp core (refer to the particle-size-distribution graph of drawing 9 and comparison which show the conventional 
technique). 

[0047] Drawing 7 uses atomization nozzle 1b which is an example, and makes a graph the result of having measured 50% particle 
size of a liquid according to the flow rate of a liquid (water is used). The sign A1 shown in a graph - A5 show 50% particle-size 
Rhine classified by flow rate of water, and A1 has become 300 cc/min and Rhine respectively corresponding to [ 2 / A/ A3 / 200 
cc/min and / corresponding to 50 cc/min in 100 cc/min and A4 ] the flow rate of the water of 30 cc/min in A5. the injection 
pressure (kg/cm2) of the gas (Air) with which Rhine shown in Sign B was introduced into the nozzle — another consumption 
airflow (Nl/min) is shown. 

[0048] As shown in the graph shown in drawing 7 , especially, in flow rate 50 cc/min of water, and 30 cc/min, it is the conditions 
of 5kg/cm2 of Air injection pressures, and particle size is set to 5 micrometers or less 50%. Moreover, since this nozzle 1b can 
obtain the atomization liquid Rm of a desired particle size by adjusting the flow rate of an Air injection pressure and water, it is 
equipped with the property of being easy to control. In addition, the aperture of phi 2, 0mm, and a gas injection tip of the inner 
aperture W of the liquid exhaust nozzle of nozzle 1b used in this experiment is phi3.0mm. 

[0049] Hereafter, when atomizing Liquid R with reference to drawing 8 using atomization nozzle 1b, the operation gestalt of the 
approach of sending each of Liquid R and Gas T into nozzle 1b is explained. 

[0050] First, the liquid R for [ which is sent into nozzle 1b through the hose connection member 1 1 from the liquid hose 10 ] 
atomization is initial-complement ********** beforehand to the liquid tank 1004. And after filtering Liquid R with a strainer 1003 
from this tank 1004, with the pressure by the liquid transport pump 1002. it performs feed-ratio adjustment with the liquid feed- 
ratio modulating valves (an orifice or electro- magnetic valve) 1001, and sends it into nozzle 1b. In addition, a sign 1005 is like a 
liquid feed-ratio adjustment fault, and return tubing which returns the excessive liquid R to the liquid tank 1004 again is shown. 
[0051] On the other hand, moisture is removed by Dryer D and the gas T for atomizing a liquid is sent into the interior of nozzle 
1b through the on-off bulb 902 and the bulb 901 for pressure fine tuning from the gas installation hole (nozzle 1b) 202 with which 
gas ****** 9 is connected while dust is removed from an air compressor 903 by Strainer S in equipment 904 just behind the 
regurgitation. 

[0052] In addition, the approach of sending each of Liquid R and Gas T into nozzle 1b is not limited to the above-mentioned 
operation gestalt, and pressurizes the liquid tank 1004 with the gas introduced from an air compressor 903, and the tank 
pressurization method which sends a liquid into nozzle 1b through a pressure regulating valve can be used for it. 
[0053] 

[Effect of the Invention] It will be as follows if the effectiveness that invention indicated by this application does so is listed. 
(1) Blow off the gas introduced into the interior of a nozzle as a high-speed flow outside with the atomization nozzle concerning 
claim 1. By considering as the configuration which carries out the regurgitation to the shape of a tapering cone which connects a 
focus to the front location of a gas injection tip in which the high-speed flow was prepared by the nozzle from said gas injection 
tip from the atomization nozzle which atomizes the liquid breathed out from said nozzle by external mixing Since said high-speed 
flow can grind momentarily the liquid breathed out from the liquid exhaust nozzle formed in said nozzle and it can be atomized in 
said focal location, without leaving a liquid column, a precision and the stable atomization can be attained. 
[0054] (2) The tapering conic high-speed flow which connects a focus with the atomization nozzle concerning claim 2 to the 
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front location of a gas injection tip by **** which considers a atomization nozzle as the very simple configuration which consists 
of two members of the "liquid path member" in which it is inserted by the "nozzle body" and this nozzle body of a predetermined 
configuration in the air can also be formed, it is convenient, and a nozzle design is also easy. 

[0055] (3) With the atomization nozzle concerning claim 3, while being formed so that it may taper off to a gas discharge 
direction, the acumination part wall of a nozzle body A part for the point periphery wall of the liquid exhaust nozzle which attends 
the gas injection tip of a nozzle body By forming so that it may taper off to a liquid discharge direction (an inclination acumination 
part is formed) A nozzle body acumination part wall and the point peripheral wall of a liquid exhaust nozzle can be made to be 
able to act as a straightening vane for tapering high-speed flow formation, the tapering conic high-speed flow which connects a 
focus to the front location of a gas injection tip certainly can be obtained, and it contributes to improvement in the atomization 
engine performance of a nozzle. 

[0056] (4) Set for a atomization nozzle according to claim 3 with the atomization nozzle concerning claim 4. The ring section 
which contacts the acumination part wall of a nozzle body is formed in the lower part location part of the liquid exhaust nozzle of 
a liquid path member. In this ring section By forming in hoop direction regular intervals two or more high-speed flow formation 
slots for forming the high-speed flow which is made to pass the gas which has advanced the gas path field, and carries out 
rectification improvement in the speed and which carries out the regurgitation from a gas injection tip, and forming them in a 
radial from a nozzle core The high-speed flow formation slot formed in the ring section drives into a narrow path the air current 
which has advanced the gas path field. While accelerating an air current, in order to demonstrate effectively the operation which 
rectifies in the direction of the front, desired ********** can be obtained stably and it contributes to improvement in the 
atomization engine performance of a nozzle. 

[0057] (5) With the atomization nozzle concerning claim 5, since it has the outstanding property that a liquid particle with a 
particle size of 5 micrometers or less can be formed when the inner aperture of a liquid exhaust nozzle is formed in the diameter 
of 2mm or more, the inner aperture of a liquid exhaust nozzle is designed greatly, and even if it not only can prevent blinding, but 
is a liquid with large viscosity, the regurgitation can be carried out with low voltage. 

[0058] (6) As mentioned above, though it is a very simple configuration, since this invention can offer the atomization nozzle 
excellent in characteristics of atomization, it can offer the more precise liquid atomization technique which is useful in respect of 
the increase in efficiency and automation of a production process, improvement in a product, etc. to various industrial fields. 
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* NOTICES * 



JPO and INPIT are not responsible for any 

caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Draw ing 1] (A) The sectional view which simplifies and expresses the important section of the suitable operation gestalt of the 
atomization nozzle concerning this invention 

(B) The expanded sectional view for a point of this atomization nozzle 

[Drawing _2_ The perspective view showing the appearance configuration of the example of this nozzle 
[Drawing 3] Drawing disassembling and showing the component part of this example 

[Drawing 4] (A) The perspective view expanding and showing a part for the point of the liquid path member which is the 
component part of this example 

(B) The top view which looked at a part for this point from right above 

[Drawing 5] (A) Drawing of longitudinal section showing the internal configuration of this example 

(B) The expanded sectional view of the acumination part of this example, drawing of longitudinal section showing the internal 
configuration within this example 

[Drawing 6] Drawing which expresses simply the atomization-of-liquid condition by this example 

[Drawing 7] Drawing which expressed with the graph the result of having used the atomization nozzle which is an example and 
having measured 50% particle size according to liquid flow rate 

[Drawing 8] Drawing simplifying and showing the operation gestalt in the case of sending each of Liquid R and Gas T into nozzle 
1b 

[Drawing 9] Drawing which expresses the configuration of the general conventional technique simply 
[Description of Notations] 

1 (1a, 1b) Atomization nozzle 

2 (2a, 2b) Nozzle body 

3 (3a, 3b) Liquid path member 

4 (4a, 4b) Liquid path 

5 (5a, 5b) Gas path 

201 (201a, 201b) Gas injection tip 

202 Gas Inlet 

207 (207a, 207b) Tapering acumination part 

301 (301a, 301b) Liquid exhaust nozzle 

302 Ring Section 

303 Liquid Path Tubing 

2071 (2071a, 2071b) Acumination part wall 

3021 High-speed Flow Formation Slot of Ring Section 

3032 Inclination Acumination Part of Liquid Exhaust Nozzle 

F Focus 

R Liquid 

Rm Atomization liquid 
Rp Liquid column 
Rs Vena contracta 
T Gas 

Th High-speed flow 
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